Among the dichotomous (presentlab sent: absendpresen t) o ssification sequences individually ascertained in 3059 boys and girls with at least one but not more than 27 ossification centers of the hand and wrist, 54 such sequences exhibit statistically-significant sex differences in frequency, 32 of them at the 1% confidence level or better. Analyzed by regions (rows and rays, epiphyses and round bones), ten centers, primarily distals and those of the first digit, account for the majority of the significant sex differences.
It is commonly stated that the order of hand ossification is the same in both sexes (Greulich and Pyle, '59; Schmid and Moll, '60) . Such a generalization is derived from the mean ages at ossification, or from median ages of ossification, and is correct insofar as the mean or median orders are then much the same in both sexes. For the hand and wrist, the capitate, hamate and distal radius tend to be earliest in both boys and girls, and the trapezium, trapezoid and distal ulna tend to be latest in age at appearance (Garn et al., '67) . Such cross-sectional examinations of ossification order reinforce the assumption that sex differences in ossification are primarily differences in timing, and that the male is to some extent a "delayed female" (cf. Garn et al., '71) .
When postnatal ossification is individually analyzed, however, in terms of dichotomous (present/absent: absent/present) ossification sequences, ossification order then reveals itself as more complex (Garn et al., '66) . There are far more individual dichotomous sequences than mean or median orders might suggest, and there are sex differences in the frequencies of many dichotomous pairs of ossification sequences. This is true even for the wrist region alone, with some seven postnatal nuclei if the round bones alone are counted, or nine including the distal epiphyses of the radius and ulna (Garn et al., '72; Poznanski, '74 extent of sex differences in the complete matrix of postnatal hand centers, some 28 in number (excluding the pisiform and the sesamoids). There is also interest in ascertaining the major sexual dimorphisms in postnatal ossification order, both for population comparisons, and for diagnostic purposes, with abnormalities of sex chromosome complement especially in mind.
To do this we have studied in great detail standardized hand-wrist radiographs of 3029 boys and girls of European derivation, all with one or more postnatal ossification centers present but less than 28 postnatal centers visible on the radiographs. From precoded presencelabsence data, the frequencies of each dichotomous sequence involving every pair of centers was computer-calculated, using special computer programs. By way of example, the frequency of cases in which the triquetral was present but not the lunate, or the lunate was present but not the triquetral, was printed out for each sex separately, along with the difference in percentage (d), and the significance calculated as a chisquared (x2) value. Dichotomous (present/ absent: absendpresent) sequences whose differences were significant at the 5 % level or better were then listed as in the first table (table 1), but neglecting the reciprocals, i.e., the isometric other half of the matrix. Now as shown in table 1, some 27 present-absent ossification sequences differed significantly between the sexes, all with x2 values of 3.8 and greater. This represents half the total matrix, since the alternate sequences in each case were also significantly different between the sexes. Against the theoretical maximum of 756 dichotomous sequences, the full number of 54 was significant by sign test (i-e., 54 as against the chance number 38). The excess of observed sex differences in postnatal ossification sequence beyond chance is further increased both by examination of the distribution of chi-squared values (11 of them in excess of 10.0, and one as high as 23.5), and by the 34 with p values better than 0.01. So, there are far more sex differences in dichotomous ossification sequences than chance alone would allow, and certainly many more than the six that could be expected at the p = 0.01 level or better for the 650 sequences actually observed in this sample of 3029 boys and girls, drawn from a far larger number through age 11 .O.
Some of the largest sex differences in dichotomous ossification sequences are listed (in descending order of magnitude) and with attendant chi-squared values, all in table 1. They include distal IV/metacarpal V, with a sex difference of 35% ; distal IV/metacarpal I, with a sex difference of 2 8 % ; and distal Vlmetacarpal I (a 25% sex difference) down through lunate/trapezium, with a significant sex difference of only 2.4%. In all, seven of the 27 statistically significant sequences involved the distals and with sex differences generally exceeding 1 0 % . All the sequences described were significant at the p = 0.05 level or better, with individual values of chi-squared as high as 22 and 23. Now the details of table 1, listing statistically-significant sexual dimorphisms in with respect to actual representation both as present and absent. Out of the 54 possibilities thus considered, any given center would be expected to be represented approximately twice (i.e., 28 centers and 54 possibilities).
So as shown in table 2, some of the 28 centers are involved in ossification sequence dimorphisms more often than might be expected, and some are represented less often than might be expected. The distals, by way of example, are surely over-represented, while the middles and proximals are under-represented. To fur- dichotomous ossification sequences in descending order of magnitude, raise the question as to whether particular postnatal nuclei of the 28 considered are disproportionately involved. Involvement of the triquetral, with its reputed wide variability in ossification timing may well be examined, as well as the possibility that particular rows (distal, middle, proximal) or that particular rays or digits (I, 11, 111, etc.) may be represented among the dimorphic sequences more often than chance allows.
We have explored this latter possibility, by listing the 28 centers, one by one, both with respect to chance representation and ther continue the regional and anatomical analysis by rows and rays (or digits), the first digit or ray is well-represented among the sex differences in post-natal ossification sequences. As a group, the carpals are over-represented, i.e., dichotomous sequences involving the carpals are notably different between the sexes. All of this is pictured for clarity in figure 2 , wherein the contributions of the distals (distals I-V) and of ray I (distal to proximal and metacarpal) are shown, along with the triquetral and the lunate. The ten centers indicated by tone on the figure are involved in 83% of the 54 sequences that significantly differ between the sexes (cf. fig. 2 and table 1). In summation then, 2 7 dichotomous (presentlabsent) ossification sequences show statistically significant sexual dimorphisms in the half-matrix, and therefore 54 in the full matrix of present-absent, absent-present sequences among 1803 boys and 1226 girls of European derivation, with at least one but not more than 28 postnatal centers. The distribution of chisquared values and levels of probability (p) indicates that many more ossification sequence differences are statistically significant than chance alone might suggest. Clearly, the order of ossification as individually analyzed is not the same for both sexes (cf. Garn et al., '72) . The sequence dimorphisms of exceptional magnitude merit investigation in karyotypic abnormalities involving the sex chromosome (cf. Poznanski et al., '71) particularly in the XYY and the XXY and XXXY karyotypes.
It remains to be seen whether the same ossification sequence dimorphisms or sexual dimorphisms involving the same distal centers and centers of the first digit (ray I) characterize other populations of African and Meso-American descent. Attention may also be directed to the dimensional and developmental progress of boys and girls showing dichotomous sequences characteristic of the other sex, and to nutritional and other influences that may possibly alter the ossification order characteristic of a sex. It is our continuing observation that rare and atypical ossification sequences (for sex and race) are associated with statural reductions and other evidences of developmental delay. It is of interest to ascertain whether a n Fig. 2 Graphic representation, using a stylized hand, showing the anatomical location of postnatal ossification centers that differ most in ossification order between the sexes. These include distals (among the rows), the first digit (among the rays), three carpal centers, and the distal radius. In all, the ten centers indicated by shading account for 83% of the significant sex dlfferences in dichotomous ossification sequences as against the 36% that would be expected by chance.
boy or a girl evidencing sequences peculiar to the opposite sex also differs from expectancy in the magnitude and direction of other sexual dimorphisms.
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